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1,2,3,7,8,9–HxCDD. Recoveries of the surro-
gate standards are calculated using the cor-
responding homolog from the internal stand-
ard.

6. Calibration

Same as Method 5 with the following addi-
tions.

6.1 GC/MS System.
6.1.1 Initial Calibration. Calibrate the GC/

MS system using the set of five standards
shown in Table 2. The relative standard devi-
ation for the mean response factor from each
of the unlabeled analytes (Table 2) and of the
internal, surrogate, and alternate standards
shall be less than or equal to the values in
Table 5. The signal to noise ratio for the GC
signal present in every selected ion current
profile shall be greater than or equal to 2.5.
The ion abundance ratios shall be within the
control limits in Table 4.

6.1.2 Daily Performance Check.
6.1.2.1 Calibration Check. Inject on µl of

solution Number 3 from Table 2. Calculate
the relative response factor (RRF) for each
compound and compare each RRF to the cor-
responding mean RRF obtained during the
initial calibration. The analyzer perform-
ance is acceptable if the measured RRF’s for
the labeled and unlabeled compounds for the
daily run are within the limits of the mean
values shown in Table 5. In addition, the ion-
abundance ratios shall be within the allow-
able control limits shown in Table 4.

6.1.2.2 Column Separation Check. Inject a
solution of a mixture of PCDD’s and PCDF’s
that documents resolution between 2,3,7,8–
TCDD and other TCDD isomers. Resolution
is defined as a valley between peaks that is
less than 25 percent of the lower of the two
peaks. Identify and record the retention time
windows for each homologous series.

Perform a similar resolution check on the
confirmation column to document the reso-
lution between 2,3,7,8 TCDF and other TCDF
isomers.

6.2 Lock Channels. Set mass spectrometer
lock channels as specified in Table 3. Mon-
itor the quality control check channels spec-
ified in Table 3 to verify instrument stability
during the analysis.

7. Quality Control

7.1 Sampling Train Collection Efficiency
Check. Add 100 µl of the surrogate standards
in Table 1 to the absorbent cartridge of each
train before collecting the field samples.

7.2 Internal Standard Percent Recoveries.
A group of nine carbon labeled PCDD’s and
PCDF’s representing, the tetra-through
octachlorinated homologues, is added to
every sample prior to extraction. The role of
the internal standards is to quantify the na-
tive PCDD’s and PCDF’s present in the sam-
ple as well as to determine the overall meth-
od efficiency. Recoveries of the internal

standards must be between 40 to 130 percent
for the tetra-through hexachlorinated com-
pounds while the range is 25 to 130 percent
for the higher hepta- and octachlorinated
homologues.

7.3 Surrogate Recoveries. The five surro-
gate compounds in Table 2 are added to the
resin in the adsorbent sampling cartridge be-
fore the sample is collected. The surrogate
recoveries are measured relative to the in-
ternal standards and are a measure of collec-
tion efficiency. They are not used to measure
native PCDD’s and PCDF’s. All recoveries
shall be between 70 and 130 percent. Poor re-
coveries for all the surrogates may be an in-
dication of breakthrough in the sampling
train. If the recovery of all standards is
below 70 percent, the sampling runs must be
repeated. As an alternative, the sampling
runs do not have to be repeated if the final
results are divided by the fraction of surro-
gate recovery. Poor recoveries of isolated
surrogate compounds should not be grounds
for rejecting an entire set of the samples.

7.4 Toluene QA Rinse. Report the results
of the toluene QA rinse separately from the
total sample catch. Do not add it to the total
sample.

8. Quality Assurance

8.1 Applicability. When the method is
used to analyze samples to demonstrate com-
pliance with a source emission regulation, an
audit sample must be analyzed, subject to
availability.

8.2 Audit Procedure. Analyze an audit
sample with each set of compliance samples.
The audit sample contains tetra through
octa isomers of PCDD and PCDF. Concur-
rently, analyze the audit sample and a set of
compliance samples in the same manner to
evaluate the technique of the analyst and
the standards preparation. The same ana-
lyst, analytical reagents, and analytical sys-
tem shall be used both for the compliance
samples and the EPA audit sample.

8.3 Audit Sample Availability. Audit sam-
ples will be supplied only to enforcement
agencies for compliance tests. The avail-
ability of audit samples may be obtained by
writing: Source Test Audit Coordinator (MD–
77B), Quality Assurance Division, Atmos-
pheric Research and Exposure Assessment
Laboratory, U.S. Environmental Protection
Agency, Research Triangle Park, NC 27711,
or by calling the Source Test Audit Coordi-
nator (STAC) at (919) 541–7834. The request
for the audit sample must be made at least
30 days prior to the scheduled compliance
sample analysis.

8.4 Audit Results. Calculate the audit
sample concentration according to the cal-
culation procedure described in the audit in-
structions included with the audit sample.
Fill in the audit sample concentration and
the analyst’s name on the audit response
form included with the audit instructions.
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Send one copy to the EPA Regional Office or
the appropriate enforcement agency and a
second copy to the STAC. The EPA Regional
office or the appropriate enforcement agency
will report the results of the audit to the
laboratory being audited. Include this re-
sponse with the results of the compliance
samples in relevant reports to the EPA Re-
gional Office or the appropriate enforcement
agency.

9. Calculations

Same as Method 5, section 6 with the fol-
lowing additions.

9.1 Nomenclature.

Aai=Integrated ion current of the noise at
the retention time of the analyte.

A*ci=Integrated ion current of the two ions
characteristic of the internal standard i
in the calibration standard.

Acij=Integrated ion current of the two ions
characteristic of compound i in the jth
calibration standard.

A*cij=Integrated ion current of the two ions
characteristic of the internal standard i
in the jth calibration standard.

Acsi=Integrated ion current of the two ions
characteristic of surrogate compound i in
the calibration standard.

Ai=Integrated ion current of the two ions
characteristic of compound i in the sam-
ple.

A*i=Integrated ion current of the two ions
characteristic of internal standard i in
the sample.

Ars=Integrated ion current of the two ions
characteristic of the recovery standard.

Asi=Integrated ion current of the two ions
characteristic of surrogate compound i in
the sample.

Ci=Concentration of PCDD or PCDF i in
the sample, pg/M 3.

CT=Total concentration of PCDD’s or
PCDF’s in the sample, pg/M 3.

mci=Mass of compound i in the calibration
standard injected into the analyzer, pg.

mrs=Mass of recovery standard in the cali-
bration standard injected into the ana-
lyzer, pg.

msi=Mass of surrogate compound in the
calibration standard, pg.

RRFi=Relative response factor.
RRFrs=Recovery standard response factor.
RRFs=Surrogate compound response fac-

tor.
9.2 Average Relative Response Factor.
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9.3 Concentration of the PCDD’s and
PCDF’s.
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9.4 Recovery Standard Response Factor.
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9.5 Recovery of Internal Standards (R*).
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9.6 Surrogate Compound Response Factor.
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9.7 Recovery of Surrogate Compounds
(Rs).
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9.8 Minimum Detectable Limit (MDL).
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9.9 Total Concentration of PCDD’s and

PCDF’s in the Sample.
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1
Any PCDD’s or PCDF’s that are reported

as nondetected (below the MDL) shall be
counted as zero for the purpose of calcu-
lating the total concentration of PCDD’s and
PCDF’s in the sample.
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